. Monolayer cultures of two of the cell strains produced and secreted rPRL spontaneously, and they showed a 2-fold increase in rPRL production after treatment with TRH (3\ m=. \ 10\ m=-\ 7 mol/1). The third cell strain did not produce rPRL spontaneously, or after treatment with TRH. None of these cell strains could be stimulated to produce rTSH by treatment with TRH. Treatment of the same three cell
strains with LH/FSH-RH (1.2\m=.\10\m=-\6mol/1) failed to induce production of rLH, and there were no changes in production of rPRL. Prostaglandins E1 and E2 (3\m=.\10\m=-\8mol/1) and oestradiol-17\g=b\(10\ m=-\ 7\ p=n-\ 10\ m=-\ 10mol/1), however, stimulated the production of rPRL. The effects of TRH and prostaglandins E1 and E2 were observed within 24 h of treatment, while the first effect of oestradiol-17\g=b\ was seen after 3 days. These results suggest that the stimulatory effect of oestradiol-17\g=b\ on rPRL production differs from that of TRH and prostaglandins.
Prolactin (PRL) secretion is regulated by several hypothalamic factors and peripheral hormones in a complex manner which is far from completely under¬ stood. It is generally accepted, however, that the predominant hypothalamic influence on the PRL secretion is inhibitory in the intact animal, and that oestrogen is the major peripheral hormone that promotes PRL release (Frantz et al. 1972; Meites et al. 1972; Meites 1973) .
In the rat, the plasma levels of rPRL rise at pro-oestrus (Neill 8c Reichert 1971) . During the menstrual cycle plasma hPRL levels change, showing a distinct increase at mid-cycle ). Oestrogens and plasma PRL levels therefore seem to follow similar patterns. It is also generally agreed that oestradiol-17/3 administration increases plasma PRL levels in rats (Meites et al. 1972) as well as in humans Frantz et al. 1972) .
It is not known if the major effect of oestrogen is on the lactotrophs, or if its action on PRL is predominantly exerted through the hypothalamus. Therefore, the exact control of PRL synthesis and release can only to a limited degree be delineated in experiments using whole animals. Cultures of pituitary glands offer certain advantages in this respect since experiments can here be carried out under controlled in vitro conditions (MacLeod 8c Lehmeyer 1972; Siler et al. 1972; Pasteéis 1972 ). However, these organs represent a heterogeneous cell po¬ pulation, and the viability of the tissue when cultured in vitro is limited. It was therefore a great advantage when Tashjian et al. (1968) were able to establish permanent cell strains (GH cells) which produced rPRL and growth hormone (rGH) in culture (Tashjian et al. 1970) . The production of these hormones is influenced by several factors that also affect the secretion of PRL and GH in the intact animal (Lu et In this study we also present evidence that oestrogen, thyrotrophin releasing 283 hormone (TRH), and prostaglandin Ej (PGEi) and E2 (PGE2) stimulate the synthesis and extracellular accumulation of rPRL from the GH cells, while gonadotrophin releasing hormone (LH/FSH-RH) had no effect.
MATERIALS AND METHODS Materials
Plastic tissue culture dishes (60x15 mm) were purchased from C. A. Greiner und Söhne, Nürtingen, Germany. Plastic tubes (57 x 12 mm, Cerbo) were used for radioimmunoassays. 
RESULTS

Measurement of rPRL by radioimmunoassay
Standard curve.
-
The radioimmunoassay was carried out as described in Methods, and the mean bound radioactivity (B/B0, explained in the legend to Fig. 1 ) is plotted as a function of the amount of unlabelled rPRL added (Fig. 1) . Results are shown for ten consecutive standard curves. In the absence of unlabelled rPRL, 50 to 60 % of the labelled hormone was bound to the anti¬ body (B/B0 = 1).
Precision.
The precision of the assay (within-assay variation) was assessed from the differences between duplicate estimations, using the formula sd = Reproducibility.
For the determination of the reproducibility (between-assay variation) of the measurements, rPRL was estimated in the same rat serum during 9 consecutive assays, and found to be 6.7 ng with a calculated coefficient of variation of 12.7 %.
Specificity.
The specificity of the antiserum was studied by testing the competition of several rat pituitary hormones with labelled rPRL for binding to the rabbit anti-rPRL antiserum as shown in Fig. 1 . Concentrations of rTSH-I-1 and rFSH-I-1 up to 128 ng showed no binding to anti-rPRL. Rat LH-I-2 at 128 ng and rGH-RP-1 at 1000 ng caused a small degree of inhibition equivalent to 0.6 ng and 1.4 ng unlabelled rPRL, respectively. The degree of cross-reaction between rGH and anti-rPRL was of the order of 0.1-0.2%, and may be due to some rPRL contamination of the rGH preparation. Polyacrylamide gel electrophoresis of rGH-RP-1 did show a small band with electrophoretic mobility similar to rPRL (Haug 8c Gautvik, unpublished results). The GH3 cells pro¬ duce under basal conditions 10 times more rPRL than rGH (Haug 8c Gautvik, unpublished results). The very small cross-reaction between rGH and anti-rPRL will therefore not affect the results reported form experiments with the GH cells (Figs. 5-7) .
Dilution of F-10 medium rich in rPRL produced an inhibition of binding of labelled rPRL to the antibody, resulting in an inhibition curve which was super¬ imposable on the standard curve (Fig. 2) . Furthermore the dilution curve of normal rat serum was parallel to the standard curve (Fig. 2) . Therefore, rPRL in normal rat serum and rPRL produced by the GH cells behave immunologically identical to rPRL-RP-1. Fig. 2 .
The effect of increasing amounts of undiluted immunosorbent and of varia¬ tion in the rotation time during the second immunoprecipitation was then tested. As shown in Fig. 4 (Tashjian et al. 1968) . So far only the rPRL and rGH producing abilities have been studied (Tashjian 8c Hoyt 1972) . in order to describe further the characteristics of these cell strains,
we have in addition to rPRL also measured rTSH and rLH under basal con¬ ditions and after treatment with TRH and LH/FSH-RH.
As shown in Fig. 5 (< 10-3 Mg/mI/24 h). no effect on cell growth (data not shown). The GHi2Ci cells, however, do not spontaneously synthesize and secrete rPRL, nor could they be stimulated by TRH to produce this hormone (Fig. 5) . Treatment of the three different cell types with LH/FSH-RH (1.2
• 10e mol/1) had no effect on extracellular con¬ centrations of rPRL or on cell growth (Fig. 5) (Meites et al. 1972 ). This hormone has also been associated with the development of PRL producing pituitary adenomas (Furth et al. 1956 ). It is, however, not known if this effect of oestradiol-17/? is partly or completely mediated through hypothalamus, or if it may be explained by a direct effect on the lactotrophs.
In the present experiments oestradiol-17/3 has been shown to increase the production of rPRL when added to the medium of cultured pituitary cells. The effects of two different concentrations of oestradiol-17/5 on intra-and extra¬ cellular levels of rPRL are shown in Fig. 7 . The increase in intra-and extra¬ cellular rPRL was shown to be time and dose-dependent. In contrast to the effect of TRH and prostaglandins Et and E> the first stimulatory effect was observed after 3 days of culture and thereafter increased up to 6 days.
DISCUSSION
A sensitive, specific and reproducible radioimmunoassay for rat prolactin has been developed. The assay can detect hormonal amounts above 5 ng/ml, and measured both intra-and extracellular rPRL levels in cultures of rat pituitary cells. The measured serum concentrations of rPRL in normal rats are in good agreement with those reported by Neill 8c Reichert (1971) . Both the within-assay precision (5-6% in the region of 0.75-0.18 B/B0) and the between-assay pre¬ cision (12%) are in good agreement with corresponding estimates for other radioimmunoassays. Further validation of the assay specificity comes from the finding that the dilution curves of prolactin rich culture medium and also that for rat serum were superimposable or parallel to the standard curve (Fig. 2) .
We (Tashjian et al. 1970) , and since the intracellular degradation of rPRL is negligible (Dannies 8c Tashjian 1973) , the measurements of intra-and extra¬ cellular hormone levels reflect the rate of synthesis and release of the hormone. PRL synthesis and secretion seem to be regulated mainly through hypo¬ thalamic inhibitory influences, and it has been speculated that the PRL inhibiting factor and LH/FSH-RH might be identical. Sandow 8c 
